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(54) AZIMUTH ADJUSTING MECHANISM FOR MAGNETIC HEAD 

(57)Abstract: 

PURPOSE: To simply adjust an azimuth of a magnetic head for a 
magnetic recording surface of a magnetic recording medium. 
CONSTITUTION: This mechanism is provided with a planar base 
member 12a provided with an attaching surface orthogonally 
intersecting with the magnetic recording surface of the magnetic 
recording medium while transferring along the transfer path of the 
magnetic recording medium, a head attaching arm 13 having one end 
side attached with the magnetic head abutting on the magnetic 
recording medium and a head attaching shaft 15 having one end loaded 
on the other end side of the head attaching arm freely rotatably in the 
circumferential direction, the other end attached to the attaching 
surface of the base member freely attachably/detachably and 
supporting the head attaching arm to the base member. Then, the other 
end of the head attaching shaft abutting on the attaching surface of the 
base member is formed to an oblique surface inclining by a prescribed 
minute angle 0 to a plane orthogonally intersecting with the axial center of the head attaching shaft, and the 
azimuth a of the magnetic head 1 to the magnetic recording medium is adjusted by rotating the head attaching 




r-|35> 



15a 



9 • r V.;«y- 



shaft around the axial center. 
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[Claim(s)] 

[Claim l] magnetic-recording medium (2) it prepares along a conveyance way (ll) - having - 
magnetic-recording side (3) of the magnetic-recording medium under conveyance Tabular base member (12a) 
which has the clamp face which intersects perpendicularly The magnetic head which contacts said 
magnetic-recording medium at an end side (l) The attached head attachment arm (13), A hoop direction is 
equipped with an end free [ rotation ] to the other end side of said head attachment arm. It is the azimuth 
alignment device of the magnetic head with the head attachment shaft (15) with which the other end is 
attached in the clamp face of said base member free [ attachment and detachment ], and supports said head 
attachment arm to said base member. The other end which contacts the clamp face of said base member in said 
head attachment shaft It forms in the inclined plane (19) where only a predetermined minute include angle 
(theta) inclines to the field which intersects perpendicularly with the axial center of said head attachment shaft. 
The azimuth alignment device of the magnetic head characterized by adjusting the azimuth to said 
magnetic-recording medium of said magnetic head by rotating said head attachment shaft to the circumference 
of said axial center. 

[Claim 2] Said magnetic head (l) Azimuth alignment device of the magnetic head according to claim 1 
characterized by being attached free [ rotation ] to said head attachment arm (13) in the field which intersects 
perpendicularly in the conveyance direction of said conveyance way. 

[Claim 3] Said base member of said head attachment shaft (15) (12a) The attachment device in which it 
receives The tapped hole engraved in said direction of an axial center from said inclined plane in said head 
attachment shaft (20), A through tube with [ the location where the inclined plane of said head attachment 
shaft of said base member contacts is punctured, and ] a larger path than said tapped hole (21), The azimuth 
alignment device of the magnetic head according to claim 1 characterized by consisting of lockscrews (23) which 
fix the inclined plane of said head attachment shaft to said clamp face by thrusting into said tapped hole 
through said through tube from the opposite side over said clamp face of said base member. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the azimuth alignment equipment of the magnetic head which 
adjusts the azimuth to the magnetic-recording side of the magnetic-recording medium of the magnetic head in 
magnetic readout / write-in equipment which performs write-in readout of information to a 
magnetic-recording medium. 
[0002] 

[Description of the Prior Art] In recent years, generally cards of variety multiple use, such as a credit card, a 
prepaid cart, and an ATM card, are circulating. Generally, the magnetic stripe with which various kinds of 
information was recorded is formed in such a card. The card reader/writer for reading the various information 
recorded on the magnetic stripe of a card, and writing in information if needed are included in the various card 
terminal units which deal with such a card. 

[0003] As shown in drawing 7 , the direction of the self magnetic gap 4 needs to intersect perpendicularly 
correctly to the formation direction of the magnetic stripe 3 with which the magnetic head 1 included in such a 
card reader/a writer was formed in some cards 2 as a magnetic -recording medium. 

[0004] In general card reader/writer, the magnetic head 1 is fixed and a card 2 is conveyed by the arrow head 
(path of insertion). And the include angle between the direction of the magnetic gap 4 of the magnetic head 1 
and the rectangular direction of the conveyance direction of a card 2 is called Azimuth alpha. The tolerance of 
this azimuth alpha is default value alphas. It receives and is very as narrow as **10 "(1/6 times) -**20 M (1/3 
times) extent. Therefore, they are default value alphas, such as 0 etc. degree, mechanically [ azimuth / alpha / 
this ]. Since it is very difficult to set up correctly, the azimuth alignment device in which the magnetic head 1 
was beforehand attached for this azimuth alpha possible [ adjustment ] to the card reader/writer is 
incorporated. 

[0005] Drawing 8 is the perspective view showing the outline configuration of the azimuth alignment device 
included in the card reader/writer, and drawing 9 is the top view taking out and showing the important section 
of drawing 8 . 

[0006] It is conveyed with the conveyance roller which a card 2 does not illustrate in the arrow head 5 direction 
on the top face of the bottom plate 6 in the conveyance device which consists of a bottom plate 6 and guide 
plates 7a and 7b of the pair attached in the both sides of this bottom plate 6. The head supporter material 8 of 
the core box which supports the magnetic head 1 is formed in the upper part location of this bottom plate 6. And 
this head supporter material 8 is being fixed by the mounting screws 9a and 9b of a pair to one [ said ] guide 
plate 7a. 

[0007] The tapped hole is engraved on the location which it estranges to guide plate 7a mutually, and the 
through tube of a pair is specifically drilled in it, and counters the through tube of this pair in the head 
supporter material 8, respectively. Each mounting screws 9a and 9b mentioned above are thrust into each 
tapped hole which counters through said each through tube and coiled spring 10a and 10b. 

[0008] And by adjusting the amount of bell and spigots to said each tapped hole of each mounting screws 9a and 
9b, while making the magnetic head 1 contact the magnetic stripe 3 of a card 2 as shown in drawing 9 , Azimuth 
alpha is adjusted. In addition, each coiled spring 10a and 10b energizes the head supporter material 8 of a core 
box in the direction which always keeps away from guide plate 7a, and it has the function to prevent once 
changing magnetic-head 2 adjusted location. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the following technical problems which should still be 
improved occurred also in the azimuth alignment device shown in drawing 8 and drawing 9 . 
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[0010] That is : in order to change the azimuth alpha of the magnetic head 1, it is necessary to adjust the 
amount of bell and spigots to the tapped hole of the head supporter material 8 of each mounting screws 9a and 
9b exposed to the external surface of guide plate 7a. However, Azimuth alpha is the amount Da of bell and 
spigots to each tapped hole of the head supporter material 8 of each mounting screws 9a and 9b, and Db. It 
becomes settled in a relative amount (Da-Db). 

[0011] Therefore, even if the adjustment member which performs azimuth alignment supervises only the 
rotation (angle of rotation) of each mounting screws 9a and 9b exposed to the external surface of guide plate 7a, 
it cannot judge at all that Azimuth alpha size came whether to come or whether it became small. 
[0012] Furthermore, in order to obtain the predetermined azimuth alpha, when only one mounting- screw 9a 
(9b) is adjusted, depending on the adjustment direction, head supporter material 8 the very thing moves greatly, 
and there is concern whose magnetic head 1 separates from the opposite location of a magnetic stripe 3. 
Therefore, it is necessary to make coincidence rotate the two mounting screws 9a and 9b, and to adjust Azimuth 
alpha to an optimum value, and tuning is very complicated and there is a problem on which adjustment 
working hours increase sharply. 

[0013] Moreover, the head supporter material 8 is energized in the direction of guide plate 7b of the opposite 
side with coiled spring 10a and 10b so that the once set up azimuth alpha may not be changed, but generally, 
when coiled spring 10a and 10b uses it for a long period of time, continuing, the energization force (stability of a 
spring) deteriorates and it has the concern from which Azimuth alpha changes. Moreover, the reinforcement 
and dimensional stability of coiled spring 10a and 10b pose a problem. 

[0014] Moreover, to clean the magnetic head or check, it is necessary to demount this magnetic head. However, 
once it demounts the magnetic head, when it attaches again, it is necessary to readjust. 

[0015] By making this invention in view of such a situation, and fixing to a base member the head attachment 
arm in which the magnetic head was attached through one head attachment shaft Can adjust easily the 
azimuth to the magnetic-recording medium of the magnetic head, and can view the adjustment direction and 
the amount of outline adjustments of an azimuth, can simplify structure, and check of the magnetic head and 
cleaning are still easier. It aims at offering the azimuth alignment device of the magnetic head in which 
adjustment does not shift by performing these. 
[0016] 

[Means for Solving the Problem] Since the above-mentioned technical problem is constituted, the azimuth 
alignment device of the magnetic head of this invention The tabular base member which has the clamp face 
which is established along the conveyance way of a magnetic-recording medium, and intersects perpendicularly 
with the magnetic-recording side of the magnetic-recording medium under conveyance, The head attachment 
arm with which the magnetic head which contacts a magnetic-recording medium was attached in the end side, 
To the other end side of a head attachment arm, the hoop direction was equipped free [ rotation ], the other end 
was attached in the clamp face of a base member free [ attachment and detachment], and the end is equipped 
with the head attachment shaft which supports a head attachment arm to a base member. 

[0017] And the other end which contacts the clamp face of the base member in a head attachment shaft is 
formed in the inclined plane where only a predetermined minute include angle inclines to the field which 
intersects perpendicularly with the axial center of a head attachment shaft, and the azimuth to the 
magnetic-recording medium of the magnetic head is adjusted by rotating a head attachment shaft to the 
circumference of an axial center. 

[0018] Moreover, it is attachment ****** free [ rotation in the field which intersects perpendicularly the 
magnetic head in the above-mentioned azimuth alignment device in the conveyance direction of a conveyance 
way to a head attachment arm in another invention ]. 
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[0019] Furthermore, it sets in the azimuth alignment device of another invention. The tapped hole engraved in 
the direction of an axial center from the inclined plane in a head attachment shaft in the attachment device 
over the base member of a head attachment shaft, The location where the inclined plane of the head 
attachment shaft of a base member contacts is punctured, and it constitutes from a through tube with a larger 
path than a tapped hole, and a lockscrew which fixes the inclined plane of a head attachment shaft to a clamp 
face by thrusting into a tapped hole through a through tube from the opposite side over the clamp face of a base 
member. 
[0020] 

[Function] Thus, the magnetic head is attached in the end side of a head attachment arm in the azimuth 
alignment device of the constituted magnetic head. And this head attachment arm is attached in the clamp face 
of a base member with the clamp face which intersects perpendicularly with the magnetic- recording side of a 
magnetic-recording medium through a head attachment shaft. 

[0021] In this case, the other end which counters the clamp face of the base member in a head attachment shaft 
is formed in the inclined plane which inclines at a predetermined minute include angle to an axial center. 
Therefore, if this inclined plane is attached in said clamp face, as for the axial center of a head attachment shaft, 
only a predetermined minute include angle inclines to the clamp face of a base member. It depends for this 
inclination direction on a location whenever [ to said clamp face of said head attachment shaft / 
champing angle ]. 

[0022] moreover, the other end side of the head attachment arm in which the magnetic head was attached - the 
other end side of a head attachment shaft - rotation - free - attachment ******** Therefore, in the condition 
of having made the magnetic head contacting the magnetic-recording side of a magnetic-recording medium, if a 
head attachment shaft is rotated to the circumference of an axial center, the attitude angle over said base 
member of this head attachment arm will change. Change of the attitude angle over said base section of a head 
attachment arm changes the azimuth to the magnetic recording medium of the magnetic head. 
[0023] Therefore, what is necessary is just to fix to the clamp face of the base section the inclined plane formed 
in the other end of a head attachment shaft in the condition of having made the angular position from which an 
azimuth is obtained by best rotating a head attachment shaft to the circumference of an axial center. 
[0024] In this case, if an azimuth rotates a head attachment shaft, it will change corresponding to an 
angle of- rotation location. And the maximum variation of an azimuth is twice the include angle of whenever [ to 
the axial center of said inclined plane / tilt-angle ]. Therefore, the azimuth of an outline can be grasped if the 
angular position becomes settled. In addition, if a head attachment shaft is carried out one revolution, it will 
return to the original azimuth. 

[0025] moreover, the inside of the field where the magnetic head intersects perpendicularly in the conveyance 
direction of a conveyance way to a head attachment arm in another invention - rotation - free - attachment 
******** Therefore, even if it inclines in the field where a head attachment arm intersects perpendicularly in 
the conveyance direction of a conveyance way even if by rotating a head attachment shaft, the magnetic head is 
contacted with a right posture to the magnetic-recording side of a magnetic-recording medium. 
[0026] Furthermore, in another invention, by engraving a tapped hole on a head attachment shaft in the 
direction of an axial center of this head attachment shaft, and drilling the through tube of a larger path than 
the path of a tapped hole in a base member, and thrusting a lockscrew into the tapped hole of a head 
attachment shaft through a through tube from the outside of a base member, after the head attachment shaft 
has inclined to a base member, it is fixed. 

[0027] Therefore, what is necessary is just to loosen this lockscrew, when rotating a head attachment shaft. 
[0028] 
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[Example] One example of this invention is explained using a drawing below. 

[0029] Drawing 1 is the perspective view showing the azimuth alignment device of the magnetic head of an 
example. Drawing 2 and drawing 3 are the top views which cut the azimuth alignment device shown in drawing 
I in the field which is parallel to space, and were seen from the upper part. Drawing 4 is a sectional side 
elevation at the time of XXray cutting the azimuth alignment device of drawing 1 , and seeing in the direction 
of an arrow head. Moreover, drawing 6 is the front view which looked at the azimuth alignment device shown in 
drawing 1 from [ of a magnetic-recording medium ] conveyance. 

[0030] It is conveyed with the conveyance roller which a card 2 does not illustrate in the arrow-head 5 direction 
on the top face of the bottom plate 11 in the conveyance device which consists of a bottom plate 11 and guide 
plates 12a and 12b of the pair attached in the both sides of this bottom plate 11. Therefore, said guide plate 12a 
is prepared along the conveyance way of the card 2 as a magnetic-recording medium, and constitutes the base 
member which intersects perpendicularly with the magnetic stripe 3 as a magnetic-recording side of the card 2 
under conveyance. 

[0031] The head attachment arm 13 which supports the magnetic head 1 is formed in the upper part location of 
the bottom plate 11 of a conveyance device. This head attachment arm 13 is formed in the core box using iron 
material, and the magnetic head 1 which contacts the magnetic stripe 3 of a card 2 near the tip 13a is attached, 
in addition, as for the magnetic head 1, a magnetic gap 4 intersects perpendicularly in the conveyance direction 
of a card 2 - as - attachment ********, 

[0032] Furthermore, the magnetic head 1 is attached in the shaft 25 with which both ends were supported by 
the supporter material 24a and 24b of a pair free [ rotation ], as shown in drawing 4 . Therefore, the magnetic 
head 1 is freely [ in the field which intersects perpendicularly in the conveyance direction of a card 2 ] rota table, 
as shown in drawing 6 . 

[0033] Moreover, near the back end 13b of the head attachment arm 13, the through tube 14 which intersects 
perpendicularly with the both sides sides 13c and 13d of the head attachment arm 13 of this core box is drilled. 
[0034] The head attachment shaft 15 is inserted in this through tube 14 free [ rotation ]. This head attachment 
shaft 15 is constituted as shown in drawing 5 using stainless steel material. As shown in drawing 5 R> 5, the 
periphery slot 16 is engraved near the one side edge 15a of the head attachment shaft 15. When the head 
attachment shaft 15 is inserted in a through tube 14, this periphery slot 16 is formed in order to equip with the 
annular ring 17 so that the head attachment arm 13 may not fall out from the head attachment shaft 15. 
[0035] Moreover, the flange 18 is formed in the other end side of the head attachment shaft 15. The end face of 
this flange 18 is formed in the inclined plane 19 where only the predetermined minute include angles theta (= 1 
degree), such as 1 etc. degree, inclined as opposed to the field which intersects perpendicularly with the axial 
center of this head attachment shaft 15. 

[0036] Moreover, as shown in drawing 5 (b), the notches 18a and 18b cut in the shape of a straight line are 
formed in a part of this circular peripheral face of a flange 18. Furthermore, the tapped hole 20 is engraved in 
the direction of an axial center of this head attachment shaft 15 by the inclined plane 19. 

[0037] The through tube 21 is drilled in the location which, on the other hand, counters the through tube 14 
drilled by said head attachment arm 13 in guide plate 12a. The path of this through tube 21 is slightly set up 
greatly as compared with the path of the crest of a lockscrew 23. And as shown in drawing 2 or drawing 3 , a 
lockscrew 23 is inserted in a through tube 21 through a washer 22 from the outside of this guide plate 12a, and 
it thrusts into the tapped hole 20 of the head attachment shaft 15. 

[0038] Therefore, only the predetermined minute include angle theta (= 1 degree) mentioned above to the 
perpendicular of guide plate 12a inclines, and the head attachment shaft 15 is fixed to this guide plate 12a. In 
addition, in which direction it inclines to a perpendicular changes with the angle of rotation locations of the 
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circumference of the axial center of the head attachment shaft 15. Consequently, the attitude angle over said 
guide plate 12a of the head attachment arm 13 attached free [ rotation ] through the through tube 14 to this 
head attachment shaft 15 also changes according to the angle of rotation location of the head attachment shaft 
15. 

[0039] And in the condition of having made the magnetic head 1 contacting the magnetic stripe 3 of a card 2, if 
the head attachment shaft 15 is rotated, as shown in drawing 2 or drawing 3 , the include angle to the 
conveyance direction shown by the arrow head 5 of the card 2 of the magnetic head 1 will change. Consequently 
the azimuth alpha to the magnetic stripe 3 of the magnetic head 1 changes. 

[0040] If the head attachment shaft 15 is made into the circumference of an axial center one revolution, 
specifically Azimuth alpha will change in the range of **theta (= **1 degree). Therefore, if the angle of rotation 
location of this head attachment shaft 15 becomes settled, the azimuth alpha of an outline will become settled. 
[0041] Next, the procedure of adjusting the azimuth alpha of the magnetic head 1 using the azimuth alignment 
device of the magnetic head constituted in this way is explained. 

[0042] First, the lead wire of the magnetic head 1 is connected to a data reader. And the criteria card in which 
data were written with the standard card writer with which Azimuth alpha was beforehand adjusted to 0 
degree correctly The 1st trial card in which data were written with the card writer for a trial with which 
Azimuth alpha was correctly adjusted to -20" (1/3 times), and the 2nd trial card in which data were written with 
the card writer for a trial with which Azimuth alpha was correctly adjusted to +20" (1/3 times) are prepared. 
[0043] And it investigates whether a criteria card can be inserted to the azimuth alignment device of this 
magnetic head, and right data can read. When right data cannot be read, it investigates whether the 1st and 
2nd trial cards are inserted, and right data are obtained, respectively. 

[0044] If many right data are obtained by the case where the 1st card is inserted, this magnetic head 1 can be 
judged that Azimuth alpha is attached in the direction of ( ). Moreover, if many right data are obtained by the 
case where the 2nd card is inserted, this magnetic head 1 can be judged that Azimuth alpha is attached in the 
direction of (+). 

[0045] Next, a lockscrew 23 is loosened, the notches 18a and 18b of a flange 18 are pinched by tools, such as 
cutting pliers, and it asks for the angular position from which this head attachment shaft 15 is rotated in the 
direction in which Azimuth alpha decreases, and right data are obtained. If the right angular position can be 
found, the angle of rotation location is fixed for a lockscrew 23 in total. 

[0046] Thus, as compared with the conventional azimuth alignment device in which two mounting screws 9a 
and 9b shown by drawing 8 needed to be adjusted, a coordinator can adjust the azimuth alpha of the magnetic 
head 1 easily in the azimuth alignment device of an example. 

[0047] in this case, Notches 18a and 18b are formed in the both sides of a flange 18 while being able to come 
out and being able to rotate easily by tools, such as cutting pliers, it is only glancing at the direction of Notches 
18a and 18b, and a coordinator can grasp the azimuth value of the direction of the azimuth alpha of the 
magnetic head 1, and an outline. For example, if 180 degrees is rotated when the inclination theta of an 
inclined plane 19 is 1 degree, 1 degree of azimuths alpha will change, therefore, 20" (1/3 times) what is 
necessary is just to rotate about 60 degrees of flanges 18, in order to make it change 

[0048] moreover, the inside of the field where the magnetic head 1 intersects perpendicularly in the conveyance 
direction of a conveyance way with a shaft 25 to the head attachment arm 13 in the azimuth alignment device 
constituted in this way as shown in drawing 6 - rotation free - attachment ********. Generally, if the head 
attachment shaft 15 is rotated, the head attachment arm 13 will be in the condition that only beta inclined in 
the field which intersects perpendicularly in the conveyance direction of a conveyance way for example. 
[0049] However, since the magnetic head 1 is attached in the shaft 25 which is parallel in the conveyance 
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direction in the head attachment arm 13 free [ rotation ], even if only beta inclines in the field where the head 
attachment arm 13 intersects perpendicularly in the conveyance direction of a conveyance way even if, the 
magnetic head 1 is contacted with a right posture to magnetic SUTORAIBU 3 of a card 2. Therefore, the 
dependability of read or write-in data does not fall. 
[0050] 

[Effect of the Invention] As explained above, while attaching in a base member the head attachment arm in 
which the magnetic head was attached free [ attachment and detachment] through one head attachment shaft 
in the azimuth alignment device of the magnetic head of this invention, only the minute include angle is 
making the contact side over the base member of a head attachment shaft incline. Therefore, an azimuth [ as 
opposed to the magnetic-recording medium of the magnetic head only by rotating a head attachment shaft to 
the circumference of an axial center ] can be adjusted easily, and the adjustment direction and the amount of 
outline adjustments of an azimuth can be viewed, and the structure of the adjustment device itself can be 
simplified further. 

[0051] Moreover, cleaning of the magnetic head and check can be performed easily, without shifting adjustment 
by raising a head attachment arm upwards. 

[Brief Description of the Drawings] 

[Drawing l] The perspective view showing the azimuth alignment device of the magnetic head concerning one 
example of this invention 

[Drawing 2] The top view which cut the example azimuth alignment device shown in drawing 1 in the same 
height location, and was seen from the upper part 

[Drawing 31 The top view which cut the example azimuth alignment device similarly shown in drawing 1 in the 
same height location, and was seen from the upper part 

[Drawing 4l The sectional side elevation at the time of X X ray cutting the example azimuth alignment device 
shown in drawing 1 , and seeing in the direction of an arrow head 

[Drawing 5] Drawing showing the outline configuration of the head attachment shaft built into this example 
azimuth alignment device 

[Drawing 61 The front view which looked at the example azimuth alignment device shown in drawing 1 from [ of 
a magnetic-recording medium ] conveyance 

[Drawing 71 Drawing showing the relative relation of the general card and the general magnetic head 
[Drawing 81 The perspective view showing the conventional azimuth alignment device 

[Drawing 91 The top view taking out and showing the important section of an azimuth alignment device 
conventionally shown in drawing 9 

1 - the magnetic head, 2 -- card (magnetic-recording medium), 3 - magnetic stripe (magnetic-recording side), 
and 4 - a magnetic gap, 5 - arrow heads, 11 - bottom plate, 12a, and 12b - a guide plate (base member), a 13 - 
head attachment arm, 14, 21 - through tube, and 15 - a head attachment shaft, 16 - periphery slot, a 17 - 
annular ring, and 18 - a flange, 19 - inclined plane, 20 - tapped hole and 22 - a washer, 23 - lockscrew, and 25 
- shafts 



[ Drawing 9] 
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[Drawing 4] 




[Drawing 81 
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